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CLAIM AMENDMENTS 

Claims 1-8. (Cancelled) 

9. (Currently Amended) Th e spray ooatod lavor composition of claim 8 A spray- 
coated layer composition comprising a metal compound of formula (1) below, 
fluoroalkylsilane of formula (2) below, a mercapto compound of formula (3) or (4) below, 
and a polar solvent: 




... m 

where M is selected from the group consisting of Si. Ti, Sn. and Zr: 

Ri is a Ci-G>n alkyl group or-MfRi 4 Ri^R^) where R T4 , and R r $ are, 
independently, a Cj -C ^ a ^ cy l group, a Cp C ^ alkoxv group, or a C^ C ^q arvl group: 

Ra iig a Ci-Cm alkyl group; 

at least one of R? and R^ is a C}-C?g alkoxv group 1 and the remaining group is a C[- 
C™ alkyl group, a Ci -C^ alkoxv group, a Ci-C ™ alkvlene group, qt a C^-C^ arvl group: 

at teafl Qfls Pf Kg ^ R>Jg a frtoY CTWF. ft? ^rrxairrirts group is a Ci-C? 0 

alkvl group, a &-C^ alkvlene group, or a C*-Cn arvl group: and 

n is an integer from 0 to 20. 

r 

FV — Sj OR 8 

* ■ 

where R<* is a fluorinated Ci-G>n alkv l group: Ra and R 7 arc, independently, a Ci-C™ alkoxv 
group or a fluorinated Ci-C™ alkvl group: and R« i s a Ci-C™ alkvl group. 

RgSH ...(3) 
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where Ra is a Ci-Cm alkvl group, a Ci-Gm alkvl group with a hydroxy group, a Ci-Cm 
hvdroxvalkvl group with a hydroxy substituent, or -^CH^COOH, where A: is an integer from 
1 to 10. and 




^12 



where Rm is a Ci-Cin alkvl group: Rn and Ri? are, independently, a Ci-C™ alkvl group, a Ci- 

alkoxv group, or a Cj-C^ alkvl group with a mercapto group: and is a Ci-C^q alkvl 
group with a mercanto (-SHI group, wherein the fluoroalkylsilane of said formula (2) is at . 
least one selected from the group consisting of heptadecafluorodecyltriethoxysilane, 
pentadecafluorohexyltrimethoxysilane, heptadecafluorodecyltrimethoxysilane, 
heptadecafluorodecyltriisopropoxysilane, heptadecafluorodecyltributoxysilane, di- 
(d e ptad e cafluorod e cyl)di e thoxy$ilan e di-fheptadecafluorodecvn diethoxvsilane, and tris- 
(heptadecafluorodecyl)ethoxysilanc, and the floroolkyloilono fluoroalkylsilane of said 
formula (2) is contained in an amount of 1-15 parts by weight based on 100 parts by weight 
of the metal compound of formula (1). 



10. (Currently Amended) : f h e- spray - ooatod lay e r oomposition - of - olaim 8 i A spray- 
coated layer composition comprising a metal compound of formula ( 1) below. 
flgorofrlfrylsilflns of formula (2) teto^y, a msre&ptt? compound of formula (3) qt (4) frdQW, 

and a polar solvent: 



R.O- 



i 

r 

LR 5 



■O 



I 

-M- 



Jn OR 2 



All 



where M is selected from the group consisting of Si. Ti. Sn. and Zr: 

is a C r C 3 o alkvl group or-MflRn Ri-jRi fil where R^. Rj^. and R^ are, 
independently, a Cj-C™ alkvl group, a C)-C?n alkoxv group, or a C<-C?n arvl group: 
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R> is a C^C^ alkvl group: 

at least one ofRj and R3' is a C]-C^q alkoxy group, and the remaining group is a Cj- 
C?n alkvl group, a Ci-C?n alkoxv group, a C?-G?q alkvlene group, or a C$-C?p aryl group; 

at least one of R4 and R^is a Cj-C^ alkoxv group, and the remaining group is a Cjl-C^ 
alkvl group, a C2 -C 30 alkvlene group, or a C fi -C ^ aryl group: and 
n is an integer from 0 to 20. 
f?6 



R s ' — s! OR a 



-■(2) 

where R< is a fluorinated C|-Cy alkvl grouo: and R 7 are, in dependently, a G|-C^q alkoxv 
group or a fluorinated C r Qo alkyl group; and R B is a C t -C 2ft alkvl group. 



X*SH -(3) 

where Rg is a Cj-Czq alkyl group, a Ci-C ^ q alkyl group with a hydroxy group, a C\-Ctq 
hydroxyalkyl group with a hydroxy substituent. or -CCHACOOH. where k is an integer from 
1 to 10. and 

r 

R 10 O Sj R 13 



where Rm is a Cj-C™ alkvl group; Ri 1 and Rn are, independently, a Ci-C^ alkvl group, a C r 
Cm alkoxv group, or a O-C™ alkvl group with a mercapto group: and R1 * is a C,-&a alkvl 
group with a mercapto (-SH) group, wherein the mercapto compound of said formula (3) or 
(4) is at least one selected from the group consisting of 3-mercaptopropyltrimethoxysilane, 3- 
mercaptopropylmethyldimethoxysilane, 3-mercapto-l ,2-propanedioI, l-mecapto-2-propanol, 
3-mercaptopropionic acid, di-(3-mercaptopropyl)dimethoxysilane, and tris-(3- 
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mercaptopropyl)methoxysilane, and the mercapto compound is contained in an amount of 1- 
15 parts by weight based on 100 parts by weight of the metal compound of said formula (1). 



Claims 11-16. (Cancelled) 



17. (Currently Amended) Th e transparent conduotiv e loy e r of cloim 16, A 
transparent conductive layer comprising a conductive layer containing a metal oxide and a 
protective laver formed on the conductive laver. the protective laver containing a hvdrolvzed 
and polvcondensated product of a metal compound of formula Qj below and at least one of a 
mercapto compound of formula (31 or (4) below and its hydrolyzed and polycondensated 
product: 



R,Q 



M O 

I 

Rs 



J 
n OR 2 



where M is selected from the group consisting of Si. Ti. Sn. and Zr: 

R x is a C r C M alkvl group or -MCRj^R^Ri^) where Rj^Jjis, and Ris^re^ 

independently, a C.-G>r> alkvl group, a Ci-C™ alkoxv group, or a CVCn arvl group: 
E g is a Ci-C 3ft alkvl group: 

at least one of and R3' is a C^-O^ alkoxv group, and the remaining group is a Cj- 
C^n alkvl group, a C i -C™ alkoxv group, a C?-C>r) alkvlene group, or a Cf~C?t> arvl group: 

at least one of Rd and R«js a C i -C™ alkoxv group, and the remaining group is a C,-C->p 
alkvl group, a G>-C™ alkvlene group, or a C^-C ^ arvl etqup: and 

n is an integer from Q to 20, 



R 9 SH ...(3) 

where Ro is a Ci-C™ alkvl group, a C r C ?0 alkvl group with a hydroxy croup, a CyC^ 
hvdroxvalkyl group with a hydroxy substituent. or -(CH^COOH. where k is an integer from 
I to 10, and 
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R 



Ri 0 O — S 



11 



" R 13 



R 12 



where R m is a C i -C^t alkvl group: Ri i and Rn are, independently, a Ci-C?*) alkvl group, a Ci- 
C?n alkoxv group, or a Ci-Cm alkvl group with a mercapto group; and R i3 is a Ci- Cm alkvl 
group with a mercapto (-SK) group, wherein the mercapto compound of said formula (3) or 
(4) is at least one selected from the group consisting of 3-mercaptopropyltrimethoxysiIane, 3- 
mercaptopropylmethyldimethoxysilane, 3 -mercapto- 1,2-propanediol, l-mecapto-2-propanol, 
3-mercaptopropionic acid, di-(3-mercaptopropyl)dimethoxysilane, and tris-(3- 
mercaptopropyl)methoxysilane v and the mercapto compound is contained in an amount of 1- 
1 5 parts by weight based on 1 00 parts by weight of the metal compound of said formula (1 ). 

Claims 18-21. (Cancelled) 

22. (Currently Amended) The tronaporont conductiv e lay e r of claim 21, A 
transparent conductive layer comprising a conductive layer containing a metal oxide and a 
protective layer formed on the conductive layer, the protective layer containing a hvdrolvzed 
and polvcondensated product of a metal compound of formula m below and at least one of a 
mercapto compound of formula (3^ or (4) below and its hvdrolvzed and polvcondensated 
product: 



R.,0- 



T 

L R 5 



n R3 



-o 



M R 3 

J n OR 2 



where M is selected from the group consisting of Si. Ti. Sn. and Zr; 

Ri jS.a.Ci-Cai alkyl group or -MCR^R^R^) where R^ R^, and R^ are, 
mdepenqentlY, a ^-C^.alkyj group, a C,-C ffl alkoxy group, or a CgC^ aryl p-pupi 

Ri is a CyC^ alkyl group; 
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at least one of and R^ 1 is a CpC^ alkoxy group, and the remaining group is a 
C™ alkvl group, a O -C ™ alkoxv group, a CyC™ alkvlene group, or a CpC® arvl group: 

at least one of R4 and R^is a C 1 -C^ alkoxv group, and the remaining group is a Cj-C^ 
alkvl group, a Cy-C™ alkvlene group, or a C*-C™ arvl group: and 

n ia an wifcggr frprq 0 W 2Q, 



RfSH ...(3) 

where Ro is a Ci-C™ alkvl group, a Ci-Cm alkvl group with a hydroxy group, a CrC? ^ 
hvdroxvalkyl group with a hydroxy substituent or -fCH^irCOOK where k is an integer from 
1 to 10, and 

R11 



R10O — S 



-R13 
R12 



where R^ is a Cj^fl ^kvl group; Ri 1 and R, 2 are, independently, a Ci-Cao atkvl group, a Ci- 
C^alkoxy group, or a Ci-C™ alkvl group with a mercapto group: and R n is a C r C ?l0 alkvl 
group with a mercapto (-SH) group, the transparent conductive layer further comprising, on 
the protective layer, a spray-coated layer containing a hydrolyzed and polycondensated 
product of the metal compound of said formula ( W at least one of fluoroalkvlsilane of 
formula (2) below and its hvdrolvzed and polycondensated product, and at least one of a 
mercapto compound of said formula (3*) or (4) and its hydrolyzed and polycondensated 
product: 

r 

R 5 ' — Sj ORe 
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where R<* is a fluorinated Ci-C™ alkvl group; R* and R 7 are, independently, a Ci-C™ alkoxv 
group or a fluorinated C r Cm alkvl group; and Rfi is a G-C i q alkvl group, wherein the spray- 
coated layer is formed as a non-continuous layer- 
Claims 23-24. (Cancelled) 

25. (Currently Amended) Th e tran s parent conductiv e lay e r of claim 21, A 
transparent conductive layer comprising a conductive layer containing a metal oxide and a 
protective laver and sprav-coated layer sequentially formed to protect the conductive layer, 
the sprav-coated layer cp ntft^^p * hvdrolvzed and polvcondensated product of a metal 
compound of formula (1) below, at least one of fluoroalkylsilane of formulaj^ below and its 
hvdrolvzed and polvcondensated product, and at least one of a mercapto compound of 
formula (3) or (4) below and its hvdrolvzed and polvcondensated product, and the protective 
laver contai ning a hvdrolvzed and polvcondensated product of the metal compound of said 
formula (1): 

*?4 -i W 



i 

I 

L R 5 



■M R a 



I 

n OR 2 



where M is selected from the group consisting of Si. Ti. Sn, and Zr: 

Rx is a C\-C2Q alkvl group or -MfR^R^ R ufl where R M , and are, 

independently, a Ci-Cm alkvl group, a Ci-C^ alkoxv group, or aj^^n arvl group; 
R^ is a Ci-C^fl alkvl group: 

St least Qire of Ra ^ fa' a CrCgg alfaag gTP"pn and the remaining group is a C r 
C™ alkvl group, a Ci-C™ alkoxv group, a C?-C™ alkvlene group, or a C^n arvl group; 

at least one of R^ and R^is a Cj-C^ alkoxv group, and the remaining group is a Cj-Cza 
alkvl group, a gy£a alkvlene group, or a C r C^ arvl group: and 

n is an integer from 0 to 20, 

r 

R 6 ' S| OR 8 
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where R$ is a fluorinated Cj-C^n alkvl group: R* and R^are. independently, a Ci-C*> alkoxv 
group or a fl uorinated Ci-Cto alkvl group; and Rr is a C r C ?0 alkvl eroup. 



R,SH 



-(3) 



where R9 is a Ci-C™ alkvl group, a Ci-C™ alkvl group with a hydroxy group, a C.-C™ 
hydroxyalkvl group with a hydroxy substituent or -CCH^COOH. where k is an integer from 
1 to 10, and 

*11 



R 10 O — Si R 13 



R12 



...(4) 



where Rm is a Ci-C ? l g alkvl croup; Ri i and Rn are, independently, a C r C 7ft alkvl group, a Ci- 
C™ alkoxv group, or a Ci-C™ alkvl group with a mercapto group: and Rn is a Ci-C™ alkvl 
group with a mercapto (-SH) croup , wherein the spray-coaled layer is formed as a non- 
continuous layer. 

26. (Currently Amended) The tran s parent conduotivo layer of olaim 31} A transparent 
conductive layer comprising a conductive layer containing a metal oxide and a protective 
layer and spray-coated layer sequentially formed tp project the conductive Haver, the spray- 
coated laver containing a hvdrolvzed and oolvcondensated p roduct of a m etal compound of 
formula m below, at least one of fluoroalkvlsilane of formula (2> below and its hvdrolvzed 
and polycondensated product, and at least one of a mercapio compound of formula (31 or f4) 
below and its hvdrolvzed and polvcondcnsated product and the protective laver containing a 
hvdrolvzed and polycondensated product of the metal compound of said formula (Q: 

r R4 _. R3' 



I 

R.|0 — |-M 0\ — M R 3 

- R5 J n ORg 
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where M is selected from the group consisting of Si. Ti. Sn. and Zr: 

Ri is a C]-C ?0 alkvl group or -M(R H R M R 1( Q where R 14 . R J jV and Ri ft are. 

independently, a Ci-C™ alkvl group, a C.-C™ alkoxv group, or a C«-C™ arvl group: 
R, is a Ci-C™ alkvl group: 

at least one of R> and RV is a C.-C™ alkoxv group, and the remaining group is a C- 
C™ alkvl group, a C.-C™ alkoxv group, a O»-O» 0 alkvlene group, or a Ca-€™ arvl group: 

at least one of Rf and R< is a C r C^ alkoxv group, and the remaining group is a C r C™ 
alkvl group, a Q>-C™ alkvlene group, or a C<-C™ arvl group: and 

n is an integer from 0 to 20. 

r 

R s ' — Sj OR e 

where R ? ' is a fluorinated C|-C ?ft alkvl group: R^ and R-^are. independently, a Cf-C™ alkoxv 
group or a fluorinated Cj-C^n alkvl group: and Rg is a Cj-C^ alkvl group - 
ie Stf ...(3) 

where Ro is a d-C™ alkvl group, a C r C^ alkvl gr oup with a hydroxy group, a Cv-Cy o 
hvdroxvalkvl group with a hydroxy substituent or -(CH^COOH. where A: is a n integer from 
1 to 10. and 

R10O — Sj R 13 

R 12 

where Rm is a Ci-C^ alkyl group: R v and Rpare. independ ently, a C r C m alkvl group, a Ci- 
C ^fj alkoxv group, or a C r C^ alkvl group with a mercapto group; and R^isa Ci-C™ alkyl 
group with a mercapto (-SK) group, wherein the fluoroalkyisilane of said formula (2) is at 
least one selected from the group consisting of heptadecafluorodecyltriethoxysilane, 
pcntadecafluorohexyltrimethoxysilane, heptadccafluorodecyltrimethoxysilane, 

12 
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heptadecafluorodecyltriisopropoxysilane, heptadecafluorodecyltributoxysilane, di- 
( d e ptad e cafluorodecyljdi e thoxysilan e di-fheptadecafluorodecvH diethoxysilane. and tris- 
(heptadecafluorodecyl)ethoxysilane, and the floroolkylsilone fluoroalkvlsilanc of said 
formula (2) is contained in an amount of 1-15 parts by weight based on 100 parts by weight 
of the metal compound of formula ( 1 ). 

27. (Currently Amended) Th e tran s parent conductiv e lay e r of claim -247 A tr^ngpa^ent 
conductive layer comprising a conductive layer containing a metal oxide and a protective 
layer and spray-coated layer sequentially formed to protect the conductive layer, the spray- 
coated laver containing a hvdrolvzed and polvcondensated product of a metal compound of 
formula Qj below, at least one of fluoroalkvlsilane of formula (2\ below and its hvdrolvzed 
and polvcondensated product, and at least one of a mercapto compound of formula (3) or (4) 
below and its hvdrolvzed and polvcondensated product and the protective layer containing a 
hvdrolvzed and polvcondensated product of the metal compound of said formula (IV 

f. 

r.,o— t-iyi— o-h-M R 3 



T 



I 

n OR 2 



■where M is selected from the group consisting of Si Ti. Sn. and 2r: 

R) is a Ci-Cjiq alkvl group or -MAl ^R^R ^ where Rjj. R^. and Rj^ are. 

independently, a Ci-C^q alkyl group, a Ci-C^ alkoxy group, or a Cf ,-C ^ arvl group: 
R, is ad-Cw alkvl group: 

at least one of Ri and RV is a Ci-Cg j } alkoxy proup. and the remaining; croup is a Cj- 
C™ alkvl group, a C.-C™ alkoxv group, a C-G> 0 alkvlene group, or a Cff-C™ arvl group: 

at least one of Ra and R< is a C.-C™ alkoxv erouo. and the remaining group is a C1-C™ 
alkvl group, a Cj-Cj^ alkylene group, or a CyC™ arvl group: and 

n is an integer from 0 to 20. 

r 

Rs* — S| OR 8 

R 7 
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where R$ is a fluorinated CVC™ alkvl group: and R^are. independently, a C^-C^ alkoxv 
group or a fluorinated Ci-C?q alkvl group: and Rg is a C^-C^ alfcvl group. 



R.SH 



-..(3) 



where Rg is a Ci-G>n alkvl group, a Ci-G?n alkvl group with a hydroxy group, a OpC^ 
hvdroxvalkvl group with a hydroxy substituent or -f CH^^CQOH, where k is an integer from 
1 to 10, and 

r 

R-IqO — Sj R«|3 

where R^ n is a C r C ^ alkvl group; Rt t Jind Ri? are, independently a Cy-C™ alkvl group, a Ci - 
C ^alkoxv group, or a C r C^j alkyl group with a mercapto group: and Rn is a Ci-C™ alkvl 
group with a mercapto (-SW) group, wherein the mercapto compound of said formula (3) or 
(4) is at least one selected from the group consisting of 3-mercaptopropyltximethoxysilane, 3- 
mercaptopropylmethyldimethoxysilane, 3-mercapto-l ,2-propanediol, l-mecapto-2-propanol, 
3-mercaptopropionic acid, di-(3-mercaptopropyl)dimethoxysilane, and tris-(3- 
mercaptopropyl)methoxysilane, and the mercapto compound is contained in an amount of 1- 
1 5 parts by weight based on 1 00 parts by weight of the metal compound of said formula (1). 

Claims 28-34. (Cancelled) 



35. (New) A spray-coated layer composition comprising a metal compound of 
formula (1) below, fluoroalkylsilane of formula (2) below, a mercapto compound of formula 
(3) or (4) below, and a polar solvent: 
_ J?4 - R3' 



FtjO— |-M Ot— M R3 

LR5 ^n OR2 



.(1) 
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where M is selected from the group consisting of Si, Ti, Sn, and Zr; 

Ri is a C1-C20 alkyl group or-M(Ri4Ri5Ri6) where R 14 , R\s, and Ri6 arc, 
independently, a C1-C20 alkyl group, a CJ-C20 alkoxy group, or a Q-C20 aryl group; 

R2 is a C1-C20 alkyl group; 

at least one of R3 and R3 1 is a C1-C20 alkoxy group, and the remaining group is a Ci- 
C20 alkyl group, a C1-C20 alkoxy group, a C2-C20 alkylene group, or a Q-C20 aryl group; 

at least one of R4 and R 5 is a C1-C20 alkoxy group, and the remaining group is a C1-C20 
alkyl group, a C2-C20 alkylene group, or a C6-C20 aryl group; and 

n is an integer from 0 to 20, 
Re 



Re' — S 



— OR 8 



where R 5 ' is a fluorinated CJ-C20 alkyl group; R$ and R7 are, independently, a C1-C20 alkoxy 
group or a fluorinated C1-C20 alkyl group; and R* is a Ci-C2o alkyl group. 



R^SH ...(3) 

where R9 is a C1-C20 alkyl group, a C]-C 2 o alkyl group with a hydroxy group, a Cj-C 2 o 
hydroxyalkyl group with a hydroxy substituent, or -CCH 2 )kCOOH, where k is an integer from 
1 to 10, and 

R11 

R10O — Sj R13 

R 12 ...(4) 

where Rio is a CrC2o alkyl group; Rn and R12 are, independently, a C1-C20 alkyl group, a Cp 
C20 alkoxy group, or a C1-C20 alkyl group with a mercapto group; and R13 is a Ci-C2o alkyl 
group with a mercapto (-SH) group, wherein the fluoroalkylsilane of said formula (2) is at 
least one selected from the group consisting of heptadecafluorodecyltriethoxysilane, 
pentadecafluorohexyltrimethoxysilane, heptadecafluorodecyltrimethoxysilane, 
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heptadecafluorodecyltriisopropoxysilane, heptadecafluorodecyltributoxysilane, di- 
(heptadecafluorodecyl)diethoxysilane, and tris-(heptadecafluorodecyl)ethoxysilane. 

36. (New) A spray-coated layer composition comprising a metal compound of 
formula (1) below, fluoroalkylsilane of formula (2) below, a mercapto compound of formula 
(3) or (4) below, and a polar solvent: 



where M is selected from the group consisting of Si, Ti, Sn, and Zr; 

Ri is a C1-C20 alkyl group or -M(RuRisRi6) where R| 4 , R15, and Ri$ are, 
independently, a C1-C20 alkyl group, a Cj-C20 alkoxy group, or a Q-C20 aryl group; 

R2 is a C1-C20 alkyl group; 

at least one of R3 and R3' is a C1-C20 alkoxy group, and the remaining group is a C,- 
C 2 o alkyl group, a C t -C 2 o alkoxy group, a C2-C20 alkylene group, or a Ce-Qzo aryl group; 

at least one of R4 and R 5 is a C1-C20 alkoxy group, and the remaining group is a C1-C20 
alkyl group, a C2-C20 alkylene group, or a CVC20 aryl group; and 

n is an integer from 0 to 20, 



where Rs' is a fluorinated C1-C20 alkyl group; R 6 and R7 are, independently, a C1-C20 alkoxy 
group or a fluorinated C1-C20 alkyl group; and Rg is a d-C2o alkyl group, 




...<1) 



Re 



R 5 ' Sj OR e 

R7 



•(2) 



J^SH 



...(3) 
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where R9 is a C1-C20 alkyl group, a C1-C20 alkyl group with a hydroxy group, a C1-C20 
hydroxyalkyl group with a hydroxy substituent, or -(CHtOkCOOH, where k is an integer from 
1 to 10, and 



R l0 O — S 



11 



<12 



* R 13 



...(4) 



where Ri 0 is a Cj-C20 alkyl group; R n and R J2 are, independently, a CVC20 alkyl group, a Ci- 
C20 alkoxy group, or a Ci-C2o alkyl group with a mercapto group; and R13 is a C1-C20 alkyl 
group with a mercapto (-SH) group, wherein the mercapto compound of said formula (3) or 
(4) is at least one selected from the group consisting of 3-mercaptopropyltrimethoxysilane, 3- 
mercaptopropylmethyldimethoxysilane, 3-mcrcapto-l ^-propanediol, l-mecapto-2-propanol, 
3-mercaptopropionic acid, di-(3-mercaptopropyl)dimethoxysilane, and tris~(3- 
mercaptopropyl)methoxysilane. 



37. (New) A transparent conductive layer comprising a conductive layer containing a 
metal oxide and a protective layer formed on the conductive layer, the protective layer 
containing a hydrolyzed and polycondensated product of a metal compound of formula (1) 
below and at least one of a mercapto compound of formula (3) or (4) below and its 
hydrolyzed and polycondensated product: 



RiO- 



M O 

I 



r 

J n OR 2 



0) 



where M is selected from the group consisting of Si, Ti, Sn, and 2r; 

Ri is a C1-C20 alkyl group or -M(Ri4Ri3Rj6) where R14, and Ri6 are, 
independently, a C1-C20 alkyl group, a C1-C20 alkoxy group, or a C6-C20 aryl group; 

R2 is a C1-C20 alkyl group; 

at least one of R3 and R3 1 is a C1-C20 alkoxy group, and the remaining group is a C| 
C20 alkyl group, a C1-C20 alkoxy group, a C2-C20 alkylene group, or a C6-C20 aryl group; 
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at least one of R4 and R$ is a C]-C2o alkoxy group, and the remaining group is a C1-C20 
alkyl group, a C2-C20 alkylene group, or a Q-C20 aryl group; and 
yx is an integer from 0 to 20, 

R,SH ...(3) 

where R9 is a C1-C20 alkyl group, a C1-C20 alkyl group with a hydroxy group, a C1-C20 
hydroxyalkyl group with a hydroxy substituent, or -(CH 2 )kCOOH, where * is an integer from 
1 to 10, and 




R10O — Sj R13 

R 12 

..(4) 

where Rio is a C1-C20 alkyl group; Rn and R12 are, independently, a C1-C20 alkyl group, a Ci- 
C20 alkoxy group, or a C1-C20 alkyl group with a mercapto group; and Rn is a C1-C20 alkyl 
group with a mercapto (-SH) group, wherein the mercapto compound of said formula (3) or 
(4) is at least one selected from the group consisting of 3-mercaptopropyltrimethoxysilane, 3- 
mercaptopropylmethyldimethoxysilane, 3 -mercapto- 1,2-propanedioI, l-mecapto-2-propanol, 
3-mercaptopropionic acid, di-(3-mcrcaptopropyl)dimethoxy$ilane 3 and tris-(3- 
mercaptopropyl)methoxysilane. 

38. (New) A transparent conductive layer comprising a conductive layer containing a 
metal oxide and a protective layer and spray-coated layer sequentially formed to protect the 
conductive layer, the spray-coated layer containing a hydrolyzed and polycondensated 
product of a metal compound of formula (1) below, at least one of fluoroalkylsilane of 
formula (2) below and its hydrolyzed and polycondensated product, and at least one of a 
mercapto compound of formula (3) or (4) below and its hydrolyzed and polycondensated 
product, and the protective layer containing a hydrolyzed and polycondensated product of the 
metal compound of said formula (1): 
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J _ 

R^O — hM CH — M R 3 



M- 

I 

-In OR 2 



where M is selected from the group consisting of Si, Ti f Sn, and Zr; 

Ri is a C1-Q20 alkyl group or-M(Ri4RisRi6) where Rm, R15, and Ri6 are f 
independently, a C1-C20 alkyl group, a C1-C20 alkoxy group, or a C6-C20 aryl group; 

R 2 is a C1-C20 alkyl group; 

at least one of R3 and R3' is a C1-C20 alkoxy group, and the remaining group is a Ci- 
C20 alkyl group, a C1-C20 alkoxy group, a C2-C20 alkylene group, or a C6-C20 aryl group; 

at least one of R4 and R5 is a C1-C20 alkoxy group, and the remaining group is a C1-C20 
alkyl group, a C2-C20 alkylene group, or a C 6 -C 2 q aryl group; and 

n is an integer from 0 to 20, 

-OR 8 



Rg'— Sj- 
R7 



.(2) 



where R5' is a fluorinated C1-C20 alkyl group; R.6 and R7 are, independently, a Ct-C2o alkoxy 
group or a fluorinated C1-C20 alkyl group; and R$ is a C1-C20 alkyl group, 



X*SH 



(3) 



where R9 is a C1-C20 alkyl group, a C|-C20 alkyl group with a hydroxy group, a C1-C20 
hydroxyalkyl group with a hydroxy substituent, or -(CH2)kCOOH, where it is an integer from 
1 to 10, and 

r 

R 10 O — Si R-13 



•(4) 



R12 
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where Rio is a Ci-C^o alkyl group; Ru and R12 are, independently, a C1-C20 alkyl group, a Cj- 
C20 alkoxy group, or a C1-C20 alkyl group with a mercapto group; and Rn is a C1-C20 alkyl 
group with a mercapto (-SH) group, wherein the mercapto compound of said formula (3) or 
(4) is at least one selected from the group consisting of 3-mercaptopropyltrimethoxysilane, 3- 
mercaptopropylmethyldimethoxysilane, 3-mercapto- 1 ,2-propanediol, 1 -mecapto-2-propanol, 
3-mercaptopropionic acid, di-(3-mercaptopropyl)dimethoxysilane, and tris-(3- 
mercaptopropyl)methoxysilane. 
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